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Abstract—This paper outlines a pedagogically-oriented case 
study of the use of a 3D collaborative virtual environment 
(3D CVE) to break down barriers between partners from 
different cultural backgrounds whilst performing 
collaborative activities on a 3D ‘virtual stage’. The 3D 
collaborative laboratory (3DCollab) described in this paper 
served as a learning exchange platform to address the need 
for ICT students to practice collaborating remotely. It 
facilitated cultural exchange in a risk-free, fun, and 
informative environment where learning was constructed 
and played out on virtual stages in a 3D CVE, in the 
performance of a dramatized version of Plato’s “Allegory of 
the Cave”. Based on the students’ feedback, we discuss how 
the design features of the virtual stage place metaphor 
provide a support for educational role-play and 
socialization. 
Index Terms—virtual stage, 3D collaborative virtual 
environments, collaborative learning 
I. INTRODUCTION 
The need f or cross-cul tural unde rstandings i n gro up 
work and l earning i s well documented [see 1, 2]. Cross-
cultural encounters are neces sary to make students m ore 
culturally aware when they  enter their chosen ICT  
professions. R emote coll aboration add resses t his need.  
This paper outlines a pedagogically-oriented case study of 
the use of a 3D col laborative vi rtual env ironment (3D  
CVE) t o break d own ba rriers bet ween partners f rom 
different cul tural backgr ounds whi lst perfo rming 
collaborative activities on a 3 D ‘virtual stage’. A n umber 
of different remote collaboration systems have been use d 
to dat e [see 3, 4,  5] . T hey range from sim ple email t ext 
and file transfer to chat  and so phisticated vi deo 
conferencing tools. The  set  of t ools de scribed here 
incorporate many of t hese exi sting t echnologies i n 
combination w ith a 3D C VE, featuring synchronous and 
asynchronous information exchange. It is part of a system 
developed o ver a num ber of y ears of pre vious use of 
remote collaboration 3D CVEs by the authors, see e.g. [6]. 
The 3D CVE components described here were chosen for 
a num ber of reasons. Suc h t echnology has been used  
previously in collaborative design situations , see e.g. [5 ], 
and it also  capita lizes o n a pre-ex isting common in terest 
by stu dents in th e in ternational multi-user 3 D co mputer 
game cu lture. Fin ally, th e ability o f th e 3 D CVE to 
support i nformal soci alization i s al so ac knowledged i n 
previous research (see e.g. [7, 8]). 
The set o f tools used in th is project facilitated cultural 
exchange in a risk-free, fun, and informative environment 
where learning was constructed and played out on ‘virtual 
stages’ in a 3D CVE, in th e performance of a dramatized 
version of Plato’s “Allegory of the Cave”. The benefits of 
this experi ence were t hat student s co uld work i n t eams 
collaborating across t ime zones o n a si ngle pr oject 
complimenting each other’s skills and learning about new 
ways t o work  and l earn i n a gl obal envi ronment. Thi s 
fostered dee per un derstandings of alternate meanings to 
everyday occurrences and work p ractices and design 
computing assumptions. The 3D C VE component and the 
‘virtual stage’ metaphor allowed for anonymity and ‘role-
play’ and hence less inhibited cooperation and expression 
in an onl ine col laborative envi ronment. The pr oject 
involved stude nts across thr ee cooperating institutions: 
The Un iversity o f Qu eensland (Au stralia); th e Natio nal 
Yunlin University of Sci ence and Tech nology (Tai wan); 
and, th e No rwegian Univ ersity o f Scien ce an d 
Technology (Nor way). It  bui lds on previ ous exerci ses 
conducted by the authors [6]. 
In t his paper, we describe the experi ences fr om t he 
project, focusing s pecifically on t he virtual st age pl ace 
metaphor an d i ts feat ures t hat support  l earning and  
collaboration. The di scussion i s prim arily based o n t he 
students’ feedback. To conduct an analysis of the virtual 
stage metaphor, we use a charact erization framework for 
educational 3D CVEs developed earlier by the first author 
[9]. This framework is based on t he analysis of a num ber 
of exi sting 3 D educat ional vi rtual worl ds, especi ally 
within th e Activ e W orlds (AW ) Ed ucational Un iverse 
(www.activeworlds.com/edu/). The metaphors behind the 
design of virtual places  a re quite diverse – from 
replication of real universities to other planets. The worlds 
are also used for di fferent purposes, from demonstrations 
of art an d scien tific co ncepts to  meetings b etween 
physically rem ote students.  In this fra mework place 
metaphors can  be charact erized i n t erms of appea rance 
(resembling real  cam puses and b uildings or l ooking 
completely ‘abstract’), structure (mutual relations between 
different part s of t he envi ronment, r ooms wi thin 
buildings) and roles (m eeting place, information space, 
virtual stage, de monstrations and exhibitions, workplace). 
The role of a virtual place c an be determined by several 
factors. For e xample, they can be places intended for 
playing certain roles (e.g. a meeting place). But they do 
not al ways do  so due t o i nadequate desi gn or various 
social factors.  For exam ple, a meeting place initiated by 
end users (st udents) di rectly, i s more oft en l ikely t o be 
actively used than an ‘officia l’ meeting place – one  
‘enforced’ by the teacher. The role of place is also defined 
by t he desi gn, avai lable faci lities and art ifacts cont ained 
there, such a s announcemen ts and pi ctures. I n t he 
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following paragraphs we co ncentrate on t he rol e most 
relevant for t he pro ject descri bed: t he virtual st age 
metaphor.  
The m etaphor of t he ‘virtual st age’ has al ready been  
adopted in a number of 3D educational environments (see 
the educat ional worl ds i n A W). T hough t his metaphor 
seldom exists in a ‘pure’ form , its e lements are p resent in 
practically a ll 3D CVEs where users can ‘play’ a certa in 
role. They express their identity in different ways to those 
expressed i n a phy sical-world real ity and are abl e t o 
‘disguise’ t heir ‘t rue’ i dentities behi nd t heir choi ce of 
avatar and ‘nickname’. The virtual stage can be used for a 
number of educat ional pu rposes. I n ad dition t o t he 
‘unintentional’ role-play as described above, virtual stages 
can be used for rol e-play as part  of a hi story or dram a 
course or for teaching stage de sign. Virtual stages can be 
prepared by teachers for c ertain classroom  activities, 
generated by agents or creat ed by the students, such as a 
part of a sch ool project. The corresponding faci lities and 
design featu res to  su pport th ese activ ities in clude th e 
appearance of the place, creating an appropriate  
atmosphere for role-play (for example, a historical scene), 
flexible and modifiable virtual stages, and a repository of 
props and stages as well as in teractive elements needed in 
a performance.   
The design features of t he virtual stage place metaphor 
used as a cas e study in this paper are fra med by the 
educational cont ext. The associ ated pedag ogical, cross-
cultural and collaborative aspects are studied on the basis 
of the students’ feedback af ter a dra matized performance 
of Plato’s “Allegory of the Cave”. The rest of the paper is 
therefore structured  as fo llows. In  th e n ext sectio n we 
describe the case study settings and the resultin g 
performance in the virtual world. Section 3 discusses the 
design featu res an d facilit ies o f th e v irtual stag es u sed 
during the performance accord ing to the characteriza tion 
framework outlined above. Section 4 presents som e 
suggestions f or im provements t o t he design o f vi rtual 
stages for ed ucational use, based on t he st udents’ 
feedback. S uggestions for t he im provement of t he 
characterization fram ework are also  o utlined. Sectio n 5  
discusses the suitability of 3D CVEs fo r educational role-
play and t heatrical perfo rmance, whi le Sect ion 6 
concludes the paper, with directions for future work. 
II. THE CASE STUDY 
The su it of to ols cho sen fo r th e 3D collab orative 
laboratory (3DCollab) comprise three primary groupware 
applications: Yaho o m essenger ( video an d chat ), Active 
Worlds (3D CVE and cha t), and em ail (text an d file 
transfer). The interrelationships between these tools were, 
at times, direct. Stude nts could converse with each othe r 
using video, voice, and chat to get instructions on how and 
what to build in the AW 3D CVE. At ti mes, the students 
were instructed rem otely by the teachers directly within 
the AW 3D CVE moving from the Yahoo v ideo and chat  
screen t o t he 3D  C VE e nvironment and bac k. T his 
approach proved to be very effective.  
Students from  t hree i nstitutions coope rated on t his 
project: th e Un iversity o f Queensland (UQ, Brisb ane, 
Australia), 6 7 first year Bach elor Mu lti-Media; th e 
National Yun lin Un iversity o f Scien ce an d Tech nology 
(NYUST, D ouliou, Tai wan), 8 M aster of Com putational 
Design; an d, th e Norweg ian Un iversity o f Scien ce an d 
Technology (NTNU, Trondheim, Norway), 61 fourth year 
Computer Science st udents. They  coll aborated on t he 
script wri ting, const ruction, and performance of Pl ato’s 
“Allegory of the C ave”. Pl ato’s parabl e was chose n 
because, in philosophic terms, he describes the process of 
getting educated in the affairs of the world. As such it was 
deemed an appropriate vehicl e for ICT stu dents to learn 
about t he val ue of col laboration as an educationally 
transformative id eal. It also  served as  a m otive for 
engaging in the technology and as a theoretical framework 
for investigating not ions of cross-cultural understandings 
in i nformation t echnology. Furthermore, as i t det ails a 
physical environment, it also provides a sce nario suitable 
for recon struction in  a 3D CVE. Fo llowing th e 
performance, the st udents del ivered refl ective group  
essays. Th e resu lts p resented in  th is p aper are m ostly 
based on the essays delivered by the Norwegian students, 
who acted as the audience. In these essays  they discussed 
different aspe cts of vi rtual st ages for educat ional 
purposes, wi th t he back ground i n t he pe rformance of 
Plato’s “Alleg ory of the Cave”.  Th is d ata s ource is also  
supplemented by chat logs, analysis of t he created virtual 
stages, and di rect observat ions of t he part icipants during 
the play.  
All teams had access to the same material: Jowett’s [10] 
translation of Plato’s “Al legory of the Cave”; the Active  
Worlds 3 D vi rtual worl d en vironment and  t utorials for  
building in it; Yahoo m essenger; and, various em ail 
applications. Plato’s parable was divided into 5 acts. Each 
section took about one hour to complete. There were up to 
40 participants online at the same time. Between each act 
participants regrouped at a predetermined place in the 3D 
CVE where t hey were met by a gui de who took them to 
the next scene. Participants could interact with the actors 
and ask questions as the play proceeded. 
In Act 1 we were introduced to the Plato parable and a 
cave setting for his philosophical discussion. The audience 
could read a scripted di alogue i n t he ch at t ext fi eld. 
Debates en sued b etween th e acto rs (in  Au stralia), th e 
investigators (in Tai wan), and  t he i nterlocutors (in 
Norway). The first act finished  with a d ebate between all 
these groups on the relative merits of freedom, rights, and 
responsibilities. Th is estab lished a p erformance p rotocol 
that was followed in the subsequent acts. For example, the 
audience was in some cases  asked to choose a ‘bird’  
avatar to be visibly separated from the actors and to avoid 
blocking view for others (Fig. 1). 
The team for Act  2 chose t o thoroughly contemporize 
Plato’s parabl e. Thi s act  st arts out  i n a s uburban h ouse 
with two  o ccupants d iscussing th e resp onsibilities o f 
‘getting educa ted’. The co nversation c ontinued wi th 
various act ors com ing and going ad ding t o t he 
conversation (Fig. 2). The audience was e ncouraged by a 
guide to  k eep up with  th e main  acto rs an d to  fo llow th e 
conversation as t hey wonder ed t he st reets. Part icipants 
were invited to debate their views on the relative merits of 
education.  
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Figure 1.  
Figure 2.  
In Act 1 the participants established a common performance 
protocol. 
 
In Act 2 the actors are walking around the streets and the 
audience follows them while at the same time carrying on a 
conversation. 
In Act 3  we st arted out in  a garden setting. In  th is act  
the script addresses Socrates’ debate with Glaucon on the 
importance of havi ng knowledge of astronomy. We were 
instructed to look up at some stars in the sky. We noticed 
they look flattened, as i f painted onto the sky. Moving up 
into the space  of these obj ects they assu med a three-
dimensionality not  ob vious from  t he grou nd. Thi s 
triggered a di scussion by most of t he participants present 
on perceptions and how m uch of what w e percei ve i s 
merely an illusion. Some participants drew direct parallels 
with the illusory life portrayed by the shadows on the wall 
in their version of Plato’s cave (Fig. 2). 
In Act 4, participants were encouraged to s tand around 
a fire in side the cave (Fig. 3). The circle was sy mbolic of 
an an cient cla ssroom set ting. In  th is act al l p articipants 
were encouraged to engage i n a debat e on not ions of t he 
‘self’. Thi s particular act hi ghlighted t he pot ential 
redundancy of the 3D C VE. Once participants had f ound 
their way into the cave and marveled at its elaborate  
construction and texturing, most attention was focused on 
the textual debate in the chat text field. 
In th e fin al Act 5  we b egan in  a co lumned citad el 
overlooking an ecl ectic col lection of modern ci ty 
buildings, st reets, and a park . This act  completed Plato’s 
parable by addressing the issue of wi sdom. This was t he 
last a ct an d many o f th e p articipants h ad b een activ ely 
online for m ore than five hours. The group leader sensed 
the waning interest and led everyone to an elaborate skate 
park h oused w ithin a vi rtual warehouse. With l oops and  
ramps, it was quickly taken over by playful activity. It was 
also a fittin g en d to th e fin al act’s o verall th eme: ‘d oes 
wisdom bri ng happi ness?’ Everyone ag reed t hat much 
enlightenment comes from playful activities. 
 
 
Figure 3.  Plato’s “Allegory of the Cave” reconstructed as a stage set in 
the 3D CVE in Act 3. 
 
Figure 4.  
Figure 5.  
III. 
Gathering around the fireplace in Act 4 the students discuss 
deep philosophical notions creating immersion in the unfolding 
narrative of the allegory. 
 
Combining discussion and playful activities in Act 5. 
ANALYZING DESIGN FEATURES AND FACILITIES OF AN 
EDUCATIONAL VIRTUAL STAGE 
The different design features and facilities of the virtual 
stages used i n this project , proved suitable in sup porting 
an ed ucational vi rtual perf ormance. Thi s i s gl eaned 
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predominantly from  t he st udents’ fee dback. Di rect 
citations from the students’ essays are given in quotes. 
In terms of the characterization framework outlined in 
the Int roduction, t here w as bot h i ntentional and 
unintentional ro le-play o n th e ‘v irtual stag e’. In tentional 
role-play followed the major intention of the exercise – an 
online per formance of Pl ato’s “Al legory of t he C ave”. 
Unintentional ro le-play in cluded th ose in stances b efore 
and after the formal play when participants simply ‘played 
around’ and s ocialized on t he virtual stage. In t his sense, 
the virtual sta ge afforde d a platform where participants 
could ‘ practice’ t heir gest ures, m oves, and  t exting i n a 
risk-free environment.  
One of the central design feat ures of a vi rtual stage as 
presented in the framework is the appearance and settings 
of a  st age crea ting a p roper surrounding and atmosphere 
for the performance. The student s chose widely different 
appearances for discussing the philosophical issues in the 
“Allegory of the C ave”, as di scussed i n t he previ ous 
section. According to the evaluation by the audience, the 
majority preferred a more ‘authentic’ appearance as in Act 
1. The set ting featuring the shadows on t he wall (Fig. 1) 
and a cave  was “a part  of the discussion topic” and t hus 
“made it easier for us… to get into the topic”, contributing 
to a great er sense of im mersion and bei ng “i n t he ri ght 
mood”. The avat ar cost umes i n t he ancient Greek st yle 
contributed further t o creat ing t he p roper im pression. 
Generally th is stag e d esign “effectiv ely visualized th e 
classical in terpretation o f th e alleg ory with  th e sen se o f 
being in a cave, and afterwards moving out in to the open, 
free world”. 
The appearance of the stage in Act 2  (Fig. 2) reflected  
American suburbia. It created  controversy concerning i ts 
suitability fo r th e to pic of th e p lay. It prov oked remarks 
such as “a city landscape is  not suitable for the Cave  
allegory”. Th is settin g was also  criticized  for b eing “too 
realistic”, and lacking a “proper stage”. However, students 
also claimed that this setting created a heightened sense of 
“immersion” (“lik e cu t o ut from a movie!”) in the 
environment. It “contributed to the illusion of feeling like 
really being in so me special place in the (virtual) world”. 
This perception was further enhanced by “moving around 
a lot, making it feel similar to the hectic pace of m odern 
everyday l ife”, “m aking conversat ions i n t he set ting 
[more] familiar to  users”. According to  the students, th is 
familiarity contributed to a more “ho me cozy” feel,  
making it eas ier to socialize.  The overall structure, with 
several sm all room s and hom es, was i dentified as 
facilitating s maller, p rivate meetings. Th is ap proach h ad 
both advantages and disadvantages in terms of mediating 
a message co mpared to  th e more trad itional so lution in 
Act 1 . As th e fo rmer “ mediated th e message more 
clearly”, the latter managed to “ create more 
debate….connecting t o a cont ext bet ter known t o t he 
audience”, thus dem onstrating the appropriateness of 
Plato’s ideas to modern society.  
According to one of the students’ essays, the setting of 
the st age i n A ct 3 t ook “t he most advant age of t he 3 D 
aspect”, as i t “utilized 3-dimensional star o bjects to show 
depth as a metaphor for the actual allegory”. Showing the 
stars from  di fferent angl es, and t hus t he t ransformations 
they wen t through, prov ided a feeling of a “ theatrical 
performance”. This appeare d to be a m ore appropriate 
usage of a 3D C VE. T his was i n opposition t o t he 
performance in Act 4, which mostly involved discussion, 
and “co uld ha ve as easi ly been do ne usi ng a no n-3D 
workspace such as MSN”. 
The stage in the last Act was a ge neric and 
multipurpose one. It included places for acting and 
discussions but also a “danci ng floor for those who want 
to socialize, and a skating park for those wanting to play” 
(Fig. 5 ). Th e in tention b ehind th is d esign was to  allo w 
participants th e flex ibility t o “g lide ov er” fro m o ne 
activity to th e n ext. As th is sett ing was successful in  
providing a more relaxing atmosphere, especially keeping 
in mind that the performance had lasted for 5 hours and it 
was late ev ening in Au stralia, it was less su ccessful on 
facilitating a f ocused di scussion. As noted in o ne o f t he 
essays, “…di scussion di d not funct ion very wel l, what  
else t o expect  if one p uts a p ile of anony mous st rangers 
together in a 3D world w ith m any funny possibilities  
(disturbing factors)?” 
An issue that was relevant for all th e settings is related  
to th e ex tent th at th e stag e d esigns facilita ted movement 
around t he sce ne by  both au dience and actors alike. In 
most cases, freedom  of m ovement was consi dered a  
negative by the audience and a si gn of poor stage design. 
Many of t he st ages were des cribed as “t oo small for t he 
audience or t oo wi de spread  wi thout prop er gui dance”. 
For exam ple, “to be requi red t o wal k t hrough t he st age 
was another thing that made it more difficult to follow the 
plot, because o ther members of the audience could block 
the view (especially in the small stage of group A in Act 
1), or one could get lost (the teleporting or ‘jumping’ from 
one scene to the next tactic used by group B in Act 2)”. A 
majority of students’ comments expressed a preference for 
a more static s etting where the audience ha d a fixed and 
recognizable place to be. The possibility to “walk around 
and talk to people” was, however, in some cases evaluated 
as “informal but  useful  to strengthen social ties…easy to 
make a meeting.” 
Apart from  th e appearance of  the stages, the students 
discussed the other facilities provided and their role in the 
play. In one of  the essays it was noted that: “the existing 
facilities and desi gn feat ures are sufficient for this 
purpose. The main actors in the role-play a re the avatars; 
additional featu res wh ich let th e en vironment p lay an  
active role at the stage might be confusing and misleading 
from the goal of the stage”. As such, much focus was put  
on using appropriate avatars and what the corresponding 
expressions meant for the performance. Whi le usi ng 
‘Greek’ avatars for the actors  was considered appropriate 
and contributing to the ‘mood’, i t was al so noted that as  
many used the sa me avatar , the ove rall feel was too 
“uniform”. Whi le people changing avatars was 
experienced as “confusing” by some, it was in some cases 
relevant and important for the overall “feel”. For example, 
some changed into a ‘bi rd’ avatar when flying up t o see  
the starts in  Act 3 . Th e ex pressive p ossibilities fo r u sers 
were in most cases  identi fied as insufficient and 
inappropriate for the task. F or example, it was difficult to  
identify who was typing which line in the chat field at any 
one time. According to one student, “saying lines through 
text only makes the ‘empathy’ in the role difficult”, in this 
way reduci ng t he overal l expressi veness. The st andard 
AWs gest ure set  i ncluded feat ures such as ‘karate’ and 
‘Macarena’. These were ide ntified as of littl e relevance  
for th is p articular p erformance. It was no ted th at li ttle 
emphasis was pl aced on props, possibly because of t heir 
predominantly static function. On a num ber of occasions, 
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it was suggest ed t hat bot h a vatars and p rops sho uld be 
used m ore actively for separating the audience from  the  
actors, as it was wh en some  chose to become ‘bird’ 
avatars in  Act  1  (Fig . 1 ). In  ad dition to  th e ex isting 
facilities and props it was su ggested that if “the topics of 
the stages were other than  phi losophical, a use of a  
whiteboard or something applied to the scene would have 
been useful” for communicating more information. 
When we com pare the p rovision o f faciliti es to  th e 
associated lea rning goals w ithin th e c haracterization 
framework as descri bed i n the i ntroduction, we find a 
direct correl ation between t he del iberate choi ce by  t he 
teacher to not provide any stage te mplates and sim ilar 
facilities and a varied a nd creative stage design outcom e 
leading t o de ep enga gement by  t he st udents i n t he 
exercise. Facilities were not provided by the teacher at the 
beginning i n order not t o l imit t he st udents’ freedom  of 
expression i n desi gning t he scenes for t he pl ay. Thi s 
resulted, as planned, in the students taking control of their 
own design/workplace.  
IV. IMPROVEMENTS TO THE VIRTUAL STAGE DESIGN AND 
THE CHARACTERIZATION FRAMEWORK 
Based on the analysis of the students’ feedback, we can 
summarize the possible improvements to the design of a  
3D C VE act ing as a vi rtual st age i n an educat ional 
context: 
• A recurring suggestion was that there should be better 
and clearer separation between the actual stage and the  
place for the a udience, as well as the audience and the  
actors (as was done in the case of the audience taking a 
bird avatar i n Act 1  f or bet ter overview and t o avoid 
confusion). Th is in cludes also the demand for 
separation of the different flows of conversations/chat, 
such as th e lines said  by the actors vs. the discussion 
by the audience/different groups within the audience. 
• Enhancing and individually tai loring atmosphere wi th 
music an d ligh tening will also  en hance t he th eatrical 
mood, gi ving the use r a n i ndividualized e xperience. 
For example, “one could perhaps start playing music to 
a gi ven use r on t he basi s of s ome sort  of t rigger 
mechanism (for instanc e upon en tering the cav e)”. 
This is a n atural part of the performance in the virtual 
environments but  not s o ea sily achi eved i n a real  
theatre.   
• It i s rec ommended t o a dd or use m ore extensively 
video and audio components, “to actually see the ‘real’ 
face of the people talking, for instance by presenting a 
real image”, though “the side effect of this would be of 
course loss of anonymity”. 
• A w ider repertoire of  stages an d pr ops is r equired, 
including th e ones reflectin g th e cu ltural diversity of 
the part icipants, as wel l as thos e pr omoting a cl oser 
resemblance to the real t heatre, such as “chairs for t he 
audience”. A wider choice of avatars is also necessary. 
• There is a need for better flexibility and adaptability of 
the virtual st ages, s uch a s stages cha nging size  
automatically depending on the amount of actors on it 
at any given time. The same applies to more flexibility 
in t erms of m anipulating t he ob jects a nd m aking 
gestures, such as the possibility for lifting and pointing 
at objects.  
• Introducing a  great er degree of  dy namism in t he 
performance is recommended to make it more realistic 
and en gaging, i ncluding m oving t he props a nd t he 
avatars to a greater degree. 
In addition to the revision of the design, the analysis of 
the vi rtual p erformance and t he st udents’ feedbac k 
suggests s ome revi sions and i mprovements t o t he 
characterization framework as elaborated below: 
• Often th e v irtual stag e faci lities mentioned in  th e 
essays were not directly related to a place but to 
communication/user dimensions s uch a s gestures a nd 
avatars. For example, it was mentioned that an avatar’s 
‘look’ was als o important for ‘mood setting’ a nd that 
communication ab ility is an other asp ect o f virtual 
stage. Often the role played by the place  was confused 
with th e ro les o f th e users in habiting t he stage. Th is 
suggests im proving a vatar and com munication 
possibilities p rovided b y th e env ironment, among th e 
other facilities  and d esign ele ments for th e v irtual 
stage. In this  context, the avatars c ould als o be 
considered ‘props’, indicating presence or absence. 
• The cha racterization fram ework fo r th e v irtual stag e 
should also i nclude a pas sive or active  dim ension 
indicating in teractivity o pportunities with  th e p rops. 
For e xample, pr ops t hat only ha ve a  st atic or  
decorative role vs. props that can be manipulated (such 
as teleports). This also refers to what extent the overall 
chosen stag e desig n supp orts a passi ve or active r ole 
for the audience in the performance. 
• The notion of ‘flex ibility’ of th e virtual st age in th e 
characterization fram ework should be  elaborated 
further. This includes:  
• The possibility o f flex ible adjustment o f the stag e 
to accommodate the different sizes of the audience  
and different play situations. 
• Flexibility as the possibility for free m ovement of 
the audience/a ctors a nd th erefore v iewing o f th e 
stage from different angles. 
• As t he different stage s of the process re quire 
different d egrees of flexibility, th e requ irements 
for suc h flexi bility should be specifie d for eac h 
part of the perform ance and stage design. As one  
student g roup r emarked, “sin ce th e stag es h ave 
been set up by the learners before starting the play, 
flexible scen e modification is n ot in  t he inten tion 
of t his virtual stage. Oppositely, th e in tention fo r 
the learners is to presen t their stage at th e final  
performance.”  
• One of th e essays p rovided an  unexpected 
interpretation o f th e ‘virtual stag e flex ibility’ 
concept, i mplying a ‘loose b order’ between t he 
stage and the place for the audience. 
• Students m entioned some aspect s/roles of virtual 
stages which are not included in the c haracterization 
framework, such as “virtual stages as gatherings”. One 
of the es says stressed t he role of a virtual stage in 
providing “t he o pportunity t o m eet st udents i n t he 
same situation, from other corners of the world”. 
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V. 
VI. 
SUITABILITY OF 3D CVES FOR ROLEPLAYING AND 
THEATRICAL PERFORMANCES IN EDUCATIONAL SETTINGS 
There were divided opinions am ong t he st udents 
concerning th e su itability o f 3 D CVEs for role-play an d 
theatrical perform ances in e ducational settings. The first  
option was i n m ost cases preferred, wi th t he anal ogy t o 
the wid e u sage o f ro le-play in  co mmercial 3 D g ame 
worlds, especi ally gam es such  as World o f W arcraft. It 
was no ted th at it was “easier to  so cialize wh ile b eing a 
different person in a virtual world, as one does not have to 
fear that one’s actions will influence one’s real life”. What 
was especially relevant in the cross-cultural context of this 
case study was t hat, as one of  the essays s tated, “in a 3D 
virtual world, creed, skin color, or look don't count much, 
and al low i ndividuals t o be credi ted for t heir t rue val ue 
and not for the clothes or the appearance they have. In this 
way, peo ple w ho car ry m ajor phy sical hand icaps appea r 
as capable and as beautiful a s anyone else” . In this way,  
role-play in  3D CVEs can  promote an  u nbiased cu ltural 
experience.  
Concerning the use of 3 D CVEs as a ‘virtual stage’ in 
an educat ional cont ext, we can mention a num ber of  
advantages, based on  t he st udents’ feedback. These  
include: 
• An i nformal and  soci ally uni nhibited at mosphere, 
facilitating a freer interactive mode between actors and 
the audience, as the “audience looses i nhibitions” and 
there is “no distance bet ween the actors and the 
audience m aking i t psy chologically easi er fo r t he 
actor”. Howe ver, s uch a mode im plies a tra de off 
between “co nstructive fe edback vs. un wanted 
interruption”. 
• An easy, cheap and f lexible set-up for a p erformance, 
including “potentially greater possibility to use special 
effects tha n i n a real the atre”, and a n efficient, 
collaborative, acting process over a distance compared 
to chat and audio solutions. As one of the groups puts 
it, “socially one gets a better feeling of closeness when 
a pe rson’s virtual p rojection st ands by…could easi ly 
see where  the actors  stand”, t hus s upporting the  
awareness of one’s collaborators. 
• 3D virtual places “allow the potential for full recording 
of an y activ ity, in teraction, ex change. As a 
consequence, such recordings enable the ab ility to  re-
experience o r re- use past  e vents f or m any di fferent 
purposes”. In this way, one could create a repository of 
virtual sta ges and pe rformances that ke ep traces and 
tracks of t he p articipating peo ple an d t heir activ ities 
for later re use and  re ference, allowi ng knowledge 
sharing over time. 
• Using avatars as representations for the actors can have 
a num ber of a dvantages. For exam ple, as one group 
puts it, “avatars can be as el egant and good looking as 
you design them. Your avatar is always in great sha pe, 
plus it can be dressed, customized and characterized in 
an increasing number of ways”. 
At the same time, using a 3D CVE for a virtual theatre 
has a nu mber o f li mitations as su mmarized in  th e 
following:  
• The m ajor li mitation is co nnected to the avatars and 
their technological affordances in AW, such as support 
for mimicking an d movement, leading to poor means 
of expression, “misinterpreting the message the actors 
is tryin g to  co nvey” and  d ifficulties with in teracting 
with the audience, such as “watching others laugh and 
cry”. 
• Current tech nical li mitations, esp ecially in connection 
to AW  technolo gy, su ch as p oor sup port fo r lig hting 
and sound and limited viewing angles, make it difficult 
to get an overview of the whole scene or stage. 
• Finally, as was repeatedly mentioned in the essays, 3D 
CVEs, at least with the current state of technology, fail 
to provide a proper ‘theat rical atmosphere’. As one  
group e xpressed,  “t he virtual pl ay lacked t he 
anticipation that is co nnected to  a v isit of a [real] 
theatre: dr essing up at  h ome, m oving t o the t heatre, 
entering the building, seeing the other members of t he 
audience dressed up i n a nice en vironment, g oing t o 
the seat , wai ting f or t he l ights t o go off an d t he 
watching the play”. The lack  o f th is atm osphere was 
one of the reasons for the ‘non-theatrical’ behavior of 
the audience freely moving around and interrupting the 
play.  
To su mmarize th e discussion, t he su itability o f a 3D 
CVE as a  vi rtual st age has t o be e valuated i n e very 
concrete case. In certain situations, other tools should be 
considered. This can be explained by com paring the us e 
of gra phical means in the third and fourt h acts, as  
discussed in Section 3 . Therefore, the use of 3D is only 
justified if one takes “a more visual approach to the role-
play, to  u se the p ossibilities of co llaborative sh aping of 
the stag es, and  also  th e possib ilities o f sp ecial stag e 
effects to a la rger exte nt”. It was al so m entioned t hat, 
“3D virtual worlds have more possibilities than ordinary 
theatre an d c ould be  real ly usef ul i n t his di rection, 
especially when connecting people over large distances”, 
but only if th e representation of avatars is im proved and 
provides a more realistic impression.  
CONCLUSIONS AND FUTURE WORK 
The part icular case st udy report ed here ad dressed t he 
notion of a n educat ional t heatrical perf ormance and 
course-related role-play in  a 3D CVE. A 3D CVE was  
chosen because it was dee med more suitable for  
representing role-play and t heatrical performances than 
2D re presentation al one. It  provided t he opportunity t o 
produce a play without the cumbersome organization of a  
traditional sett ing and i ts phy sical props, i nvolving 
geographically dispersed users. As opposed to alternative 
tools, such as 2D chats and forums, the 3D CVE allowed 
an act ive soci al i nvolvement and t he vi sualization and  
concretization of performed activities to occur in a ‘virtual 
stage’ setting central to th e pedag ogical aim s of t he 
exercise. As summarized by one of the groups, “the use of 
the technology in this manner was quite inspiring”.  
This case study allowed us to explore how the different 
features of virtual st age pl ace metaphors can sup port 
educational role-play and socialization in a cross-cultural  
context, fr om t he st udents’ perspect ive. W e have al so 
discussed t he possible im provements t o the desi gn o f 
educational virtual stages fo r future use. R ecent trends 
show that role-play in 3D CVEs is increasingly popular – 
something m any o f th e participants in volved in  th is 
exercise were already familiar with. One of example is the 
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expanding co mmunity wi thin envi ronments such as 
Second Li fe ( www.secondlife.com) and A ctive Worl ds. 
Another i s t he growi ng po pularity of onl ine gam es. 
Therefore, we b elieve th at th e resu lts presen ted in  th is 
paper can, to a significant degree, be generalized and used 
to facili tate an d i mprove edu cational ro le-play in  o ther 
environments and situations.  
Future w ork i ncludes fur ther expl oration o f t he 
different as pects of e ducational rol e-play i n 3 D C VEs, 
especially in  cro ss-cultural c ontexts, and their associated 
social and pedagogi cal aspect s. Focus shou ld al so be on  
how 3D C VEs coul d be suppl emented by  ot her 
collaborative tools to provide a variety of role-play modes 
that can  b e fl exibly ad apted an d tailo red to  p articular 
educational contexts. 
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